Summary of EPA Class lll UIC Aquifer Exemptions

Project EPA
Name Commodity | Region Year Method Used to Define AE Boundary AE Boundary Description Source
The AE is derived from a science-based AE boundary line is set 120 feet
calculation using site-specific properties of the from the perimeter monitoring
injection interval aquifers and considers the well rings. After delineation
distance that a potential excursion could travel drilling identifies the horizontal
prior to being detected and recovered. The extent of the ore deposits in more
maximum distance that a potential excursion detail, the ore deposits may be
could travel before detection (AT) is slightly larger than they are
approximately 47 feet based on the geometry of | shown. Based on the horizontal
the monitoring well rings. The estimated expansion of the ore deposits, the
distance of potential excursion migration perimeter monitoring well rings
between initial detection and implementation of | may move slightly outward from
excursion recovery (Ad) is 24 feet based on a the location shown in Figure 3,
Darcy calculation using a hydraulic gradient because they are located 400 feet
representative of a wellfield imbalance that from the injection and production
could cause an excursion. The dispersion factor wells completed in the ore
Draft (DF) is estimated as 10% of the total travel deposits. A shift of the perimeter
(Application | distance or 47 feet. The science-based monitoring well rings would result
submitted | calculation of 118 feet for AEb was rounded up in a corresponding shift of the AE
Dewey- Uranium RS 2009, Draft | to 120 feet for ease of surveying and plotting on | boundary, because it is located 19
Burdock Permits maps. A distance of 120 feet provides a 120 from the perimeter ’
issued in reasonable extension beyond the monitoring ring | monitoring well rings. Powertech
2017 and boundary to enable uranium recovery while does not expect the shift in the AE
2019) remaining protective of the USDWs located boundary to extend farther than

outside the exempted portions.

the boundary located Y-mile
away from the ore deposit
boundaries shown in Figure 3.
Therefore, the maximum possible
extent of the final AE boundary
would be the line %-mile away
from the ore deposits as shown in
their current locations in Figure 3.
In most cases, the AE boundary
will not extend that far. In order
to extend the AE boundary past
the Y-mile boundary, Powertech
would be required to submit a
new AE application, which would
trigger the public review process.

WYOPMHRG MINENG

ASECCIATION

' w&%ﬁ%& ENGINFERING

ED_0053641_00001874-00001




outward from the location shown in Figure 3, because they are located 400 feet from the injection and
production wells completed in the ore deposits. A shift of the perimeter monitoring well rings would
result in a corresponding shift of the AE boundary, because it is located 120 from the perimeter
monitoring well rings. Powertech does not expect the shift in the AE boundary to extend farther than the
boundary located Y4-mile away from the ore deposit boundaries shown in Figure 3. Therefore, the
maximum possible extent of the final AE boundary would be the line Y4-mile away from the ore deposits
as shown in their current locations in Figure 3. In most cases, the AE boundary will not extend that far.
In order to extend the AE boundary past the Y4-mile boundary, Powertech would be required to submit a
new AE application, which would trigger the public review process.

# Deep injection Well #1
% Deep injection Wel #3

. - T nile oo g 2one Boundary

Urandum Ore Zones
oy Montioring Wl Ring

Cheys én@ River

Figure 3. Areas of the Inyan Kara Group aquifers proposed for exemption.

Placing the AE boundary 120 feet from the perimeter monitoring well ring is the same approach as
proposed in the previous 2017 AE Record of Decision document. The EPA is now clarifying that the AE
boundary may shift slightly outward from the location shown in Figure 3. The AE boundary will not
shift beyond the boundary located Y4-mile from ore deposits as they are shown in Figure 3.

Water Quality — Total Dissolved Solids (TDS) (mg/L):

Fall River Formation of the Inyan Kara Group: 773.85 mg/L.-2,250.00 mg/L; mean TDS=1,275.01
mg/L, based on the summary of groundwater quality analyses in Appendix N of the Class III Permit
Application.

Chilson Sandstone unit of the Lakota Formation of the Inyan Kara Group: 708.33 mg/L-2,358.33 mg/L;
mean TDS=1,263.38 mg/L, based on the summary of groundwater quality analyses in Appendix N of
the Class III Permit Application.
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Project EPA
Name Commodity | Region Year Method Used to Define AE Boundary AE Boundary Description Source
U1 has calculated the aquifer exemption The aquifer 3
boundary based on groundwater hydraulic reclassification/exemption
properties of the “K” Sandstone. A scientific boundary (AEB) will be designated
calculation of the aquifer exemption distance as 176 feet beyond the monitor
past the monitor well ring has been prepared wells rings for each Mine Unit
that includes several components. A scientific within the CR area. The proposed
calculation of the additional distance beyond the | AEB presented on Figure D12-2
monitor well ring has been prepared that with respect to the existing Mine
Willow includes several components. One component Units 2, 3, 4, 5, 6, 7, 8, and 10, as
Creek involves a simple trigonometric calculation of well as the proposed Mine Units 9,
Amendment | the distance that a potential excursion could 11, and 12.
(Formerly dd tend beyond a monitor ring outline bef
Christensen Uranium RS bto add extend beyond a monitor ring outline before
and uffer in belpg detected gt a mon!tor ring well (assuming
Irigaray WDEQ PN radial flow). This factor is referred to as AT. The
Ranch) second component involves the distance that the

excursion can travel from the time of initial
detection to the time that recovery operations
are implemented (indicated as Ad}). The final
component is a dispersivity factor (DF) that is
applied to account for heterogeneity in the
subsurface that can result in movement of an
excursion beyond the distances calculated using
assumptions of a homogenous isotropic aquifer
system.
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Project EPA

Name Commodity | Region Year Method Used to Define AE Boundary AE Boundary Description Source
A scientific calculation of the aquifer exemption | The monitor well ring at the Reno | 4
distance past the monitor well ring has been Creek Project varies according to
prepared that includes several components. One | whether the production unit is
component involves a simple trigonometric located within the fully saturated
calculation of the distance that a potential or partially saturated portions of
excursion could extend beyond a monitor ring the Project. In the fully saturated
outline before being detected at a monitor ring portion of the site, the monitor
well (assuming radial flow). This factor is well ring is placed at a distance of
referred to as AT. The second component 500 feet from the outer edge of
involves the distance that the excursion can the production unit and the
travel from the time of initial detection to the spacing between monitor well ring
time that recovery operations are implemented wells is 500 feet; in the partially

Reno Creek Uranium R8 2015 (indicated as Ad). The final component is a saturated portion of the site these

dispersivity factor (DF) that is applied to account
for heterogeneity in the subsurface that can
result in movement of an excursion beyond the
distances calculated using assumptions of a
homogenous isotropic aquifer system.

distances are placed at 400 feet
from the production unit and 400
feet between ring wells. The
aquifer exemption boundary
beyond the monitor well ring are
120 feet (fully saturated) and 106
feet (partially saturated). The
value of 106 for partially
saturated conditions is rounded to
110 feet for ease of surveying and
plotting on maps for each
production unit.
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Project EPA
Name Commodity | Region Year Method Used to Define AE Boundary AE Boundary Description Source
A science-based calculation has been prepared The portions of the Lower Lance 5
to establish a reasonable distance beyond the and Upper Fox Hills formations
monitor well ring boundary that the Ore Zone identified as the ore zone or OZ
aquifer (OZ unit) should be exempted at the Ross | aquifer located below the "LC"
ISR Project in Crook County, Wyoming. A horizon aquitard and above the
scientific calculation of that distance includes Basal Fox Hills lower aquitard, at
three separate components. The first component | an approximate depth of 250 to
involves a simple trigonometric calculation of 650 feet below ground surface. It
the distance that a potential excursion could is horizontally described by the
extend beyond a monitor well ring boundary monitor well ring plus an
2013 before being detected at a monitor well additional 100 feet beyond the
Ross Uranium R8 Amended (assuming radial flow). This factor is referred to | monitor well ring.
2016 as AT. The second component involves the

distance that the excursion can travel from the
time of initial detection to the time that
recovery operations are fully implemented. This
factor is referred to as Ad. The third component
is a dispersivity factor (DF) that is applied to the
sum of the distance from the monitor well ring
to the wellfield plus AT plus Ad to account for
uncertainty in the parameter values and the
dispersion of a constituent in groundwater that
could increase the migration distance.
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Project EPA
Name Commodity | Region Year Method Used to Define AE Boundary AE Boundary Description Source

The proposed lateral distance of the AE The proposed aquifer exemption 6
boundaries from the wellfield is based on encompasses 332 acres. This
existing hydraulic gradients and modeled includes the area of the wellfield
predictions of the areas of influence of the associated with the mining
hydraulic control wells on the east side of the project plus approximately 1,200
wellfield. These lateral boundaries are as feet to the east (the direction of
follows: ground water flow) and at least
» West: The western boundary of the area 250 feet to the north. The extent
proposed for exemption is the boundary of the of the exempted area coincides
Gunnison Mine property, which is approximately | with the area of review (AOR)
100 feet from the nearest proposed injection delineated for the Class lll permit
well. Ground water flows from the west into the | application. The AOR represents
wellfield along its western boundary. Due to the | the area where injected fluids
high eastward hydraulic gradient, injection flows | may endanger an underground
will be contained by the extraction and hydraulic | source of drinking water (USDW),
control wells. based on modeling of fluid
» East and North: The area proposed for movement performed by the

Gunnison exemption extends approximately 1,200 feet to applicant. This modeling

Copper Copper R9 2018 the east and at least 250 feet north of the approach, evaluated by the EPA as

Project outermost wells in the ISR wellfield. The part of the Class lll permit

northeastern boundary of the area proposed for
exemption is based on the maximum capture
zones for hydraulic control wells on the east and
northeastern sides of the wellfield. These
hydraulic control wells serve as a barrier to
contain pollutants, and the hydraulic control
wells’ areas of influence, which are critical to
pollutant containment, are also predicted by
groundwater modeling to be within the AE area
along the northeastern and eastern boundaries.
« South: The southern boundary of the area
proposed for exemption is the south side of the
wellfield, which coincides with the property
boundary. Modeling predicts that hydraulic
containment wells along this boundary will
provide containment. Eastward flow gradients
and the hydraulic control wells are predicted to
provide adequate containment.

application, incorporates the
geologic and operational
characteristics of the proposed
project.

WYOPMHRG MINENG

ASECCIATION

' w&%ﬁ%& ENGINFERING

ED_0053641_00001874-00009




LB AR
CHEGK gt
AGSOMIATES

DESCRIPTION OF PROPOSED AQUIFER EXEMPTION

Agquifer to be Exempted: The aquifer to be exempted is in the oxide ore body in which the ISR
wellfield will be located and portions of the basal fill above it and the sulfide zone below.

Areal Extent of Aquifer Exemption: The proposed aguifer exemption encompasses 332 acres,
This includes the area of the wellfield associated with the mining project plus approximately
1,200 feet to the east {the direction of ground water flow) and at teast 250 feet to the north. The
extent of the exempted area coincides with the area of review {AOR) delineated for the Class 11
permit application. The AOR represents the area where injected fluids may endanger an
underground source of drinking water (USDW), based on modeling of fluid movement
performed by the applicant. This modeling approach, evaluated by the EPA as part of the Class
HI permit application evaluation, incorporates the geologic and operational characteristics of the
proposed project.

Lithology, Total Dissolved Solids (TDS), Depth, Thickness, Porosity, and Hydraulic
Conductivity of the Aquifer: Sampling data provided in the operator’s Class TH permit
application reflects samples taken between 2012 and 2015 at various depths within the basin fill,
oxide zone, and sulfide zone. The following table presents the lithology, TDS levels, depth,
thickness, and average porosity and hydraulic conductivity information about the formations that
comprise the aquifer proposed for exemption.

Page 2012 June 22, 2018
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Project EPA
Name Commodity | Region Year Method Used to Define AE Boundary AE Boundary Description Source
The AE was defined by the ability to show The AE consists of 5,384 acres 7
uranium deposits in the majority of the Mine from a depth of approximately 32
Area Boundary in this case. Through exploration feet below mean sea level (MSL)
and delineation drilling, a large rectangle to 405 feet below MSL
boundary was selected which captured all (approximately 162 feet below
deposits discovered at that time. Through the ground level (bgl) to 535 feet bgl).
submission of a Mine Area application, UEC was The uranium mining deposits,
able to demonstrate through water sampling Production Area Authorizations
results and geophysical logs that the requested (PAA-1) and 2 (PAA2) occur in
portions of the Goliad Formation have portions of the Goliad Formation,
commercially producible levels of uranium. More | specifically in the Lower A, the
specifically, that uranium deposits with a GT Upper A, and the Lower B Sands.
value of .02 or greater existed throughout the
Burke Uranium R6 2017 majority of the Mine Area Boundary although all
Hollow the potential production areas had not been fully

delineated. In the original application, UEC
requested an AE the same size as the Mine Area
boundary. The TCEQ requested evidence that the

entire Mine Area included commercially
producible levels of uranium before approving
the AE. UEC was unable to provide evidence
because the entire Mine Area had not been fully
explored or delineated. As a result, UEC
provided evidence through water sampling
results and geophysical logs to support an AE for
5,384 acres of the Mine Area. Distances from
existing or future monitor wells was not used to
identify the AE boundary.
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Project EPA
Name Commodity | Region Year Method Used to Define AE Boundary AE Boundary Description Source
The initial AE boundary was a large polygon The initial AE approved by TCEQ 8
inside the Mine Area that included all three consisted of a portion of the
potential and delineated production areas Goliad Formation from a depth of
defined more or less by corners of the irregular 45 to 404 feet in depth and
Mine Area boundary that corresponded to surface | extended over an area of
leases. After a contested case hearing, the AE approximately 424 acres. The
was eventually approved after a slight reduction | polygon area boundary coincided
in acreage. The final AE approval was based on with coordinates approximately
the hydrologic isolation of the capture zone for 100’ inside the corners of surface
drinking water wells near the exempted area, leases surrounding all existing and
Goli . thus meeting EPA’s first regulatory criteria at 40 | future production areas. The final
oliad Uranium R6 2012

CFR 146.4(a) that the proposed exemption does
not currently serve as a source of drinking water,
EPA further determined that the application met
the second criterion of 40 CFR 146.4(b), the
future source criterion, because UEC’s permit
application demonstrates that the aquifer
contained commercially producible levels of
uranium through analytical data from water
samples and geophysical logs. Distances from
existing or future monitor wells was not used to
identify the AE boundary.

AE approval was reduced from 424
acres to 307 acres. The southeast
side of the AE was reduced
enough to prevent drinking wells
near the exempted area from
being in the theoretical capture
zone. On the southeast side the
AE boundary is basically the
monitor well ring while on the
north side there is a large buffer.
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Project EPA
Name Commodity | Region Year Method Used to Define AE Boundary AE Boundary Description Source
Due to the age of this AE, it is unclear what Texas became primacy in 1982 9
method was used to identify the AE boundary. after many uranium projects had
The initial AE boundary appeared to be the same | already been in progress. The
Mine Area boundary before it was amended and initial AE included 6,272 acres in
expanded in 2015, When the Mine Area the Goliad formation from 365 ft.
boundary was expanded to encompass a 4" msl to -220 ft. msl. The AE
production area, the Mine Area boundary boundary was expanded in 2015
overlaid existing landowner boundaries for a from 6,272 to 6,472 with a depth
simple expansion. However, the 4th production | of 260 ft. msl to -66 ft msl. for a
area had been delineated such that no additional | fourth production area.
mining expansion would be needed in the future.
Therefore, the amendment to request expansion
of the AE boundary included an adjacent polygon
around the planned monitor well ring with a 400’
buffer as the new AE boundary. The TCEQ
La 1976/ determined that the area met the requirements
Uranium R6 for an AE because there were no wells that
Palangana 2015

withdrew water for human consumption within
the designated area or ¥ mile AoR. The TCEQ
also found that the designated aquifer would not
in the future serve as a source of drinking water
for human consumption because it contained
concentrations of uranium, radium-226, arsenic
and selenium (primary drinking water standards)
and chloride, sulfate, iron, total dissolved solids
and manganese (secondary standards) above
TCEQ and EPA drinking water standards for
public water systems. It was also demonstrated
with geophysical logs that the formation is a
mineral, hydrocarbon or geothermal energy
bearing with production capability, as
demonstrated by previous mining activity at the
project.
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Project EPA

Name Commodity | Region Year Method Used to Define AE Boundary AE Boundary Description Source
It is unclear what method was used to identify The expansion increases the area 10
the AE boundary. On June 21, 2012, Mestena of the aquifer exemption from
Uranium, LLC (Mestena) submitted an 1,840 acres to 5,457 acres in
application for a Class lll Injection Well Area Brooks County, Texas, and
Permit renewal and major amendment that expands the vertical extent of the
included) a request for expansion of a designated | exempted zone from the top of
exempted aquifer at the Alta Mesa In Situ Sand B to the base of Sand C of
uranium mining site in Brooks County, Texas. The | the Goliad Formation ( current
original AE boundary encompassed PAA-1 through | aquifer exemption), to the top of
PAA-6 and was bounded by the permit boundary | Sand Bat 100 feet above mean sea
on the east. The amended AE boundary add the level to the base of Sand D at 370
area of PAA-7 as well as additional area west of feet below mean sea level of the
the original AE out to the west permit boundary. | Goliad Formation.
The TCEQ determined that the area met the
requirements for an AE because there were no
wells that withdrew water for human
consumption within the designated area or over

Alta Mesa Uranium R6 2013 the vertical extent of the expanded zone

proposed for exemption. The TCEQ also found
that the designated aquifer would not in the
future serve as a source of drinking water for
human consumption because it contained
concentrations of uranium, radium-226, arsenic
and selenium (primary drinking water standards)
and chloride, sulfate, iron, total dissolved solids
and manganese (secondary standards) above
TCEQ and EPA drinking water standards for
public water systems. It was also demonstrated
with geophysical logs that the formation is a
mineral, hydrocarbon or geothermal energy
bearing with production capability, as
demonstrated by previous mining activity at the
project. Distances from existing or future
monitor wells was not used to identify the AE
boundary.
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Extenced Aquifer Exemption Map, Mestefia Uranium, LLG, Brooks County, Texas
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Project EPA

Name Commodity | Region Year Method Used to Define AE Boundary AE Boundary Description Source
It is unclear what method was used to identify The portion of the Basal Chadron 11
the AE boundary. The EPA approval of the aquifer within the 3,000 acre
aquifer exemption was based on criteria lateral area of the Chadron

established in EPA regulations (40 CFR 146.4). No | Aquifer (Dawes County, NE).
one was identified as currently using water for
human consumption from the Chadron Aquifer in
the specific lateral boundary in the entire 3,000
1990 acre area the State requested for exemption.
EPA found that it has clearly been demonstrated
that the portion of the Chadron Aquifer cannot
now and will not in the future serve as a source
of drinking water because it includes a zone
which is mineral bearing and is commercially
producible. Distances from existing or future
monitor wells was not used to identify the AE
boundary.

Crow Butte Uranium R7
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Project EPA
Name Commodity | Region Year Method Used to Define AE Boundary AE Boundary Description Source

Aquifer exemption is based on criteria The North Trend Expansion Area 12
established in Title 122, Chapter 5, Section 004. | permit includes approximately
The Director has determined that the exempt 1,165 acres, and the production
portion of the aquifer does not currently serve as | zone associated with the proposed
a source of drinking water. No one was identified | Class lll permit ranges from an
as currently using water from this aquifer within | approximate depth of 350 feet
the proposed exemption boundary for human below ground surface at the
consumption. northern and southern permit
The exempt portion of the aquifer cannot now, boundary to 700 feet below
and will not in the future, serve as source of ground surface in the center of
drinking water because the exempt aquifer the permit boundary.
contains minerals that, due to their quantity and
location, are expected to be commercially
mined. The aquifer exemption area includes a
mineral bearing zone based on water quality
data showing significant levels of radionuclides,
particularly radium and uranium, and is
commercially producible by in-situ leach method

North Uranium R7 2011 based on the results of pump tests conducted in

Trend the aquifer indicating favorable transmissivity

and hyrdraulic conductivity. The aquifer
exemption area cannot now, and will not in the
future, serve as source of drinking water because
the aquifer portion is so contaminated that it
would be economically or technically impractical
to render that water fit for human consumption.
The Basal Chadron aquifer within the NTEA
qualifies as an “underground source of drinking
water” as defined in Title 122, Chapter 1, based
on the results of CBR’s analysis of ground water
samples taken from this formation that show
Total Dissolved Solids values less than 10,000
milligrams per Liter (mg/L). Analysis of ground
water samples taken by CBR from this aquifer
have significantly exceeded maximum
contaminant levels for radium and uranium.
Distances from existing or future monitor wells
was not used to identify the AE boundary.
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Project EPA

Name Commodity | Region Year Method Used to Define AE Boundary AE Boundary Description Source
It is unclear what method was used to identify Church Rock SW % Section 8, 160- | 13
the AE boundary. EPA granted the aquifer acres.

exemption for Section 8 because it satisfied the
40 CFR § 146.4 criteria in (a) and (b)(1). The
section 8 portion of the aquifer so exempted is,
in fact, not a suitable source of drinking water

Church ) A . .
. now (because the minerals in question, (uranium
Rock Uranium R6 1989 . : ] -
: and associated naturally occurring radionuclides
Section 8 . ; .
radium and radon) are present in concentrations
that are orders of magnitude above existing or
proposed SDWA limits and will remain so even
after successful restoration is completed.
Distances from existing or future monitor wells
was not used to identify the AE boundary.
Sources:

1 U.S. EPA Region 8, 2019, Underground Injection Control Program Proposed Aquifer Exemption Record of Decision.
Btips:/ Swww regulations. gov/dockeTD=ERPA-ROB-OW- 201 %-0512

2 Powertech (USA) Inc, 2012, Dewey-Burdock Project Class lll Underground Injection Control Permit Application.
Bitms:/ Swwew epa, sov/ uic dewey-burdock-permit-application

3 Wyoming Department of Environmental Quality Water Quality Division (WDEQ-WQD), 2020, Underground Injection Control
Program Statement of Basis Willow Creek (Christensen Ranch) In-Situ Recovery (ISR) Project.

4 AUC LLC, 2013, The Reno Creek ISR Project WDEQ/LQD Permit to Mine Application Addendum D12-D.

5 U.S. EPA Region 8, 2016, Letter from EPA to Kevin Frederick (WDEQ-WQD) RE: Class I Aquifer Exemption Request, Strata
Energy, Inc. Ross Uranium ISR Project, Crook County, Wyoming.

6 U.S. EPA Region 9, 2018, Letter from EPA to Stephen Twyerould (Excelsior Mining Arizona, Inc.) RE: Aquifer Exemption for the
Gunnison Copper Project Site, Cochise County, Arizona.

7 Craig Wall, 2020, Personal communication between Beth Kelly, WWC Engineering, and Craig Wall, Uranium Energy.
8 Craig Wall, 2020, Personal communication between Beth Kelly, WWC Engineering, and Craig Wall, Uranium Energy.
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9 Craig Wall, 2020, Personal communication between Beth Kelly, WWC Engineering, and Craig Wall, Uranium Energy.
10 Texas Commission of Environmental Quality, 2013, Aquifer Exemption Order Mestena Uranium, LLC.

11 Environmental Protection Agency and the Nebraska Department of Environmental control; Underground Injection Control
Program Revision; Aquifer Exemption Determination; 55 Fed. Reg. 21,191 (May 23, 1990).

12 Nebraska Department of Environment and Energy, 2011, Updated Information on Crow Butte Resource North Trend Expansion.
hitp://dea. ne gov/NDECProg. nsf/ OnWeb /CBR-1

13 EPA, 2006, Appendix of Exhibits to Written Comments of HRI, Inc. in Support of the Position that the Section 8 Land in Question

is Not Indian Country as Defined in 18 U.S.C. § 1151(B) and State of Alaska v. Native Village of Venetie Tribal Government,
522 U.S. 520 (1998).
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